
COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4672 Konkoly ObservatoryBudapest19 February 1999HU ISSN 0374 { 0676\ANTI-HUMPS" IN THE DWARF NOVA RZ LEONISR.E. MENNICKENT1, C. STERKEN21 Harvard-Smithsonian Center for Astrophysics, 60 Garden St, MA 02138, Cambridge, USA,e-mail: rmennickent@cfa.harvard.edu2 University of Brussels (VUB), Pleinlaan 2, 1050 Brussels, Belgium, e-mail: csterken@vub.ac.beIn this article we report the discovery of \anti-humps" in the quiescence light curveof RZ Leo. This is a rather atypical phenomenon in dwarf novae, and we urge for moreobservations to fully clarify this new view. A complete long-term observational study ofRZ Leo including the observations reported here is in preparation.The long-cycle length dwarf nova RZ Leonis Majoris was observed in early 1998 at the0.92 m DUTCH telescope of the ESO La Silla Observatory. 300-s integration CCD im-ages, obtained through the V �lter were reduced in the standard way using the astronomypackage IRAFy. Instrumental magnitudes were extracted using the IRAF phot aperturephotometry package. Di�erences between variable, comparison and check stars were cal-culated and then shifted to an absolute scale using the star for which V = 14:201 is givenby Misselt (1996). This star was also used as comparison, and a fainter star, of similarbrightness to RZ Leo, was used as check. In these conditions the variance of the di�er-ences of the check star provides a good estimate of the expected variance (instrumental)of the RZ Leo light curve. Observations are summarized in Table 1.Figure 1 shows the di�erential light curves folded with the period 0:d0756 (Mennickent& Sterken 1999). The evolution of the hump is singular. It starts as a 0:m15 absorptionfeature (07/01/98), then disappears from the light curve (11/01/98 and 06/02/98) andthen re-appears like a small wave (07/02/98) and fully developed symmetrical hump(18/03/98 and 19/03/98). Secondary humps are also visible, with amplitude roughly 60%of the main hump amplitude. On February 7 a secondary absorption hump is also visible,along with the main absorption feature. These \anti-humps" appear at the same phaseswhere normal humps develop one month later. A close inspection of the data of February7 reveals an alternative interpretation: the observed minima could de�ne the base of thehumps. We have rejected this point of view for three reasons:1. it does not �t the ephemeris, indicating a possible shift of the hump maximum byabout 0.2 cycles2. the peak-to-peak distance between main and secondary maxima should be 0.3 cyclesinstead of 0.5 cycles, which is observed on the other 3 nights and3. the amplitude of secondary maximum should be about 80% of the main peak, con-trasting with a value of 60% observed on the other nights.y IRAF is distributed by the National Optical Astronomy Observatories, which are operated by the Association ofUniversities for Research in Astronomy, Inc., under cooperative agreement with the National Science Foundation



2 IBVS 4672Table 1: Journal of observations. N is the number of science frames per night. HJD is the heliocentricJulian day at the start of the night, referred to the zero point 2 440000. The variance of the di�erencesbetween check and comparison star is given (in hundredths of magnitude).Date (UT) HJD N �C�CH V07/01/98 10820.7488 25 0.02 19.0811/01/98 10824.7719 27 0.02 19.1306/02/98 10850.7540 30 0.01 19.0607/02/98 10851.7520 30 0.02 18.9418/03/98 10890.6939 36 0.02 18.7119/03/98 10891.6219 22 0.02 18.67Humps are believed to trace the hot spots in CVs. These hot spots are normallyproduced in the shock region where the gas stream hits the accretion disk. The correlationbetween main and secondary hump amplitudes supports the hypothesis of a single hotspot seen front and back orbiting the binary center of mass. In addition, the correlationbetween hump's amplitude and mean brightness could indicate a dependence of the masstransfer in the disk on the mass transfer rate from the secondary. Our observations shouldconstrain models of gas dynamics in close binary systems, specially those considering theregion of stream{disk interaction.This work was partially supported by grant Fondecyt 1971064.
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= 2448333.5981)Figure 1. Light curves of RZ Leo folded with a period 0:d0756.References:Mennickent, R.E., Sterken, C., 1999 in preparation.Misselt, K.A., 1996, PASP 108, 146.


